Cerbera is a mangrove plant belonging to the Apocynaceae and distributed widely in the coastal areas of South East Asia and Indian Ocean. Only 2 species, Cerbera odollam C. F. GAERTN. and Cerbera manghas L., are found in Thailand. The two species can be differentiated through the color of the corolla, fruit-shape and color of the ripe fruit. C. odollam has a yellow-eye white corolla with a spherical to ovoid-shape fruit and green when ripe whereas C. manghas has a red-eye white corolla with an oblong or ellipsoid-shape fruit and reddish when ripe. 1) In the preceding paper, we isolated 2Ј-O-acetyl-cerleaside A, 17b-neriifolin, cerberin, cerleaside A and 17a-neriifolin from the seeds of C. odollam. 2) As a continuation of our study on this genus, we isolated a new cytotoxic cardenolide glycoside (1), along with five known cardenolides, 17b-neriifolin (2), 3) deacetyltanghinin (3), 4) tanghinin (4), 4) cerberin (5) 4) and 2Ј-O-acetyl-cerleaside A (6) 2) from a methylene chloride extract of the seeds of C. manghas. The structures of the compounds were elucidated by comparison of their physical and spectral data with reported values.
showed the presence of hydroxyl (3461 cm Ϫ1 ) and carbonyl (1745, 1716 cm Ϫ1 ) groups. The UV spectrum (l max 217 nm) suggested an a,b-unsaturated g-lactone. 5) 1 H-NMR spectral data ( Table 1) showed signals of cardenolide framework such as methylene protons at C-21 (d 4.82, 4.99, each dd, Jϭ18.0, 1.5 Hz), an olefinic proton at C-22 (d 5.92, br t, Jϭ1.5 Hz) and a methine proton at C-17 (d 2.84, dd, Jϭ9.5, 6.0 Hz). The 1 H-and 13 C-NMR spectral data indicated the presence of one sugar molecule according to an anomeric proton at d 5.06 (d, Jϭ3.5 Hz) for H-1Ј connected to an anomeric carbon at d 93.8 from the HMQC experiment. The connectivity of all protons of the sugar moiety was assigned by the COSY spectrum and comparison with 2Ј-O-acetyl-L-thevetose, the sugar moiety of cerberin (5) . 4) Clear separations of the proton signals were shown at d 4.65 (1H, dd, Jϭ10.0, 3.5 Hz, H-2Ј), 3.59 (1H, t, Jϭ10.0 Hz, H-3Ј), 3.22 (1H, t, Jϭ10.0 Hz, H-4Ј), 3.80 (1H, m, H-5Ј), 1.27 (3H, d, Jϭ6.5 Hz, H-6Ј) and 3.59 (3H, s, 3Ј-OMe). Two methyl singlets at d 0.80 and 0.86 were assigned to 3H-18 and 3H-19, respectively. One oxymethine proton at d 3.83 (m) was assigned to H-3. Comparison of its 1 H-NMR spectral data with those of cerberin (5) 4) revealed their close structural similarity, except that 1 showed an olefinic proton at d 5.80 (br d, Jϭ5.5 Hz). From the HMQC experiment, this olefinic proton was connected to an olefinic carbon at d 117.9. The location of the double bond was deduced to be a D 7 from HMBC correlations ( Fig. 1 , Table 1 ), in which correlations of H-7 (d 5.80) were observed with C-5 (34.7), C-6 (29.9) and C-14 (85. Extraction and Isolation Seeds from fresh fruits of C. manghas (300 g)
were extracted with methylene chloride (2ϫ2.5 l, for 5 d each) at room temp. The mixture was filtered and concentrated under reduced pressure to give white solid (16.96 g) and crude methylene chloride extract as a yellow oil (29.39 g). The white solid obtained was further purified by chromatography on silica gel using hexane as eluent and increasing polarity with diethyl ether and MeOH to give seven fractions. Fraction F2 (0.640 g) was purified by CC with MeOH-CH 2 Cl 2 (1 : 19, v/v) to give two subfractions. Subfraction F2a (0.420 g) was purified by CC using acetone-CH 2 Cl 2 (1 : 10, v/v) to give 6 (0.003 g). Subfraction F2b (0.122 g) was purified by prep. TLC using diethyl ether-hexane (7 : 3, v/v) to give 1 (0.010 g), 4 (0.055 g) and 5 (0.008 g). Fraction F4 (1.900 g) was purified by CC using gradient elution of diethyl ether-MeOH to give 2 (0.055 g) and 3 (0.017 g). Biological Evaluation The cytotoxic assay employed the colorimetric method. 7) Ellipticine, the reference substance, exhibited activity toward KB, BC and NCI-H187 cell lines with IC 50 ranges of 0.3-0.6 mg/ml. a) Results are expressed as ED 50 values (mg/ml); activity: Ͻ5 strong, 5-20 moderate, 20-50 weak, Ͼ50 inactive. Key to cell lines used: KBϭoral human epidermoid carcinoma; BCϭhuman breast cancer cells; NCI-H187ϭhuman small cells lung cancer.
